What is c 



laiflieci is; 



1 . 



\ projection lens system, comprising: 
alplurality of lenses; and 



Jnlurality of lenses, emu 

Jilt one optica e^ent —a on at 

\ ^ ^ho lenses. 



l„.t o,ne among the surfaces of the ienses 



,„„, system according to claim 1, 

where.0 one surface ry on , 

includes^ a groove having 
spherical surface. 

\ 



im 1 , 
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\\ n Tens system according to clai 

wherein one surface rotation symmetry on a plane 

includes U groove havxng a rotatxo 

surface. J 

1.4s system according to claim 1, 
4. The projectxon lerls y lnc i u des a 

wherein the diffract^ rftical 
positive refractive power 

. 4 J^sterf. according to claim 1, 
5 . The projection len % £y ^ , nclude5 a 

wherein the diffractive\ 

negative refractive power. 

. T ^Tstem. accuuft Rg to ^33^-^ 

6 . The projectxon len I optical e ,. raent 

wherein one surface o r . Qn syrrOT .etry on 

incl udes a Pitch of grooves hav^g 
a spherical surface 
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7 . 



lens systlm according to claim 
The projection lens sys | 
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rtf the diffractive optical element 
wherein one surface of the aa.i.j- 

wnerein a H=5 L na a rotation symmetry on 

includes a pitch of grooves hajing a 



A projection lens system, comprising: 
a pluralit/ of refractive lenses; and 
at least 



,e diffractive optical element formed on at 

'« the faces of the refractive lenses to 
least one among the taces 

correct chroJtic aberrations at on axis and off a.is. 




The projection lens system according to cla 6 

laCurfac. of the diffractive optical element 
wherein onj^urface ^ ^ a 

includes M groove having 
spherical jSurface. 

i rtC ,u,tem according to claim 8, 
in The/ projection lens system ac * 

7 , of the diffractive optical ele^n, 

wherein lone surface of the am 

/ h*vina a rotation symmetry on a plane 

include^ a groove having a 

surface 

• Hnn 14ns system according to claim 8, 
U. The projection * has a poslt ,ve 

wherein the diffractive\ optical 
refractive power . 

lpn4%vs J,„ according to claim 8, 

wherein the diffractive 
refractive power. 
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• lens system according to claim 8, 

13. The projection lens sys p]eTieriC 

surface of the fciffractive optical -le, 
wherein one | vinQ a eotetio „ symmetry on 

includes a pitch of grooves rp . 
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n 
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a spherical surface, 



, r , .Jstem according to claim 8, 

plane surface. 
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:f ace 



celract. 



a light axis, the first Jen* 
formed with dif tractive 



Lng lights passed through 



15 




by a variation of height 
having at least one 
optical element thereon; 

a second lens for 
th e Hrst lens; and \ ^ ^ curvatu « and an 

a third X*°* ^ ^ second lens - 

astigmatism of the lignts pp 

/■ ,- m lens system according to claim 15, 
16. The pr^ect.on lens y and 

wherein the^irst lens has a side 



wherein em . face 
nJ/ of diffractive optical surface, 
another side o£ . 
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1 « lels ays*^ according to claim 15, 

Th e projection 1 J f^ lffr . ctive optic al element 
wherein one surface \ ^ n gynmetry on a 

includes a groove ha*LncHX 
25 spherical surface- 

i Asvstem according to claim 15, 
18 . The projection len W ^^.^ eleBie „ t 

wherein one surface o \ sy _ try on a plane 

includes a groove having \ 
30 surface. 
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19. A projection lens system, comprising: 

a first lens having a positive refractive power at 
the center thereof and a negative refractive power at the 

peripheral thereof; 

a second lens havxng a relatively large positive 

refractive power; 

a third lens having a positive refractive power; 

a fourth lens having a negative refractive power; and 

a diffractive optical element formed on at least one 

surface of said lenses. 



20 The^.projection lens sy/tem according to claim 19, 
wherein said first, third ail fourth lenses^ designed 
to have a(aspheric surface. J 

21. The projection lens /system according to claim 19, 

<? = il\ first lens is designed to have 
wherein one surface of saifii first xent» j.=> d 

a aspheric surface and le other surface of said first, 
lens is designed into a slrface of the dlffractive optical 
e lement . J 

22 The projection lens system according to claim 19, 
wherein one surface of said third lens is designed to have 
an aspheric surface and the other surface of said tirst 

^ i^r, a surface of the dif fractive optical 
lens is designed into a suriace uj. 

element . 

23 The projection lens system according - to claim 19, 
wherein a plurality of recesses with a shape of concentric 
circles are provided at the diffractive optical element m 
such a manner to have a rotational symmetry. 
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24 The projection lens system according to claim 23, 
wherein pitches of said recesses are decreased in such a 
manner that a phase amount is reduced as it goes from the 

5 center of the diffractive optical element into the 

peripheral thereof. 

25 The projection lens system according to claim 19, 
wherein at least one of said lenses is made from a plastic 
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A projection leos system^omprising : 



5 a first lens haling a/Cj& V ref ractive power; 



3 a 
U1 



a second lens ha\ina/^w^ k Refractive power; 

third lens hivfcgV a^rong positive refractive 



a 



y 15 power; i i # ^ j 

:? a fourth lens for\ citing an aberration genera. ed 
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by the third lens; 

a fifth lens havingXa negative refractive power; and 
at least one diffractive optical element formed on at 

least one among the surfaces of the lenses. 



27 The projection lens system J&ccoraing - ^JXTtirW 

wherein the first lens has an /upper surface of convex 
shape, both side of the second Jns are in convex surface, 
2S and the fourth lens includes/at one surface havmg 
diffractive optical element. 

• i 6 n«! svslem according to claim 26 

28. The projection lens system 

* „.f cairi fifirst lens is designed to have 
wherein one surface of said tP- 

u • crfar? and the/ other surface of said first 
30 an aspheric surface ana uia 

r . v „ _ ...r/ace of the diffractive optical 
lens is designed into a surface 
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element 



iO 



• ipnq svsteA accordinq to claim 26, 

29 The projection lens system 

wherein one surface of ..id *cond lens _i. designed to 
have an aspheric surface and/the other surface of sa,d 
second lens is desioned into k surface of the diffracts 

optical element. 

J.tem according to claim 26, 
30. The projection lens system > ^ 

-herein one surface of sa/d fourth lens is desroned to 
have an aspheric surface ind the other surface of sard 

. , I ^ cnr f Are 0 f the diffractive 
fourth lens is designed into a surface of 

optical element. 
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„ 31. The projection l.n. system according to claim 26. 
wherein the fourth lenl has a weak refractive power. 

32 The lection le\s system according to cl.i« 26. 
wherein /tW >f fractivl optical/element has a positive 



refractive-power . 



33. The projection lensi sy. 
wherein the diffractive ^optj 
refractive power. 



according to claim 26, 
fl element has a negative 
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34. The projection lens Utem according to claim 26 
herein one surface of t\. diffractive optical element 
includes a plurality of groives having a rotation syn.oe.ry 
and a shape of concentrical Circles . 

• , i ,^ ns sv \tem according to claim 26, 

35. The projection lens s>y| te '" 
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wherein the diffractive .optical element includes a pxtch 
of groove, which is gradually small to allowing a phase 
amount to decrease alon\ with^ f rom the center 

^t*^cal element. 



to the 



outside of the diffractive\ o P 1 



5 :em yacc 



36. The projection lens svst em/according to claim 26, 
wherein the second lens has V Native refractive power. 

37 The projection lens system according to claim 26, 
wherein at least one amoncAthe lenses is made from a 

plastic material. 
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